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1. Introduction

Our project is about helping middle-class households 

save energy and money by using smart sensors 

and a mobile app. Our system makes it easy to track 

energy use, get tips, and build better habits through 

fun features and helpful advice.

2. Methods

Easy to use energy systems 

Systems start with simple, plug-in sensors that help 

people see how much energy their home is using. 

It’s affordable and can evolve over time, so users 

can add more sensors when they are ready. 

App with easy to interact and fun features 

All the data from the sensors goes to a mobile app. 

The app makes saving energy fun with challenges, 

rewards, and points. 

Helpful reminders and customizable 

The app sends smart tips and reminders, e.g. when 

to turn things off or use appliances at cheaper 

periods. Such nudges help users to save energy, 

simultaneously reducing financial hardships without 

much effort. 

Community and eco-score 

Users can choose to observe how they’re doing 

compared+to+others+through+an+eco-score 

leaderboard+segment.+This+encourages 

‘’green/beneficial’’ competition and to act for the 

same purpose 

Smart upgrade advices 

Based on energy use, the app suggests upgrades 

like better insulation or a need to change an older 

sysytem. It shows how much they cost, the amount 

of accumulated money in the future and how long it 

takes to pay off. Moreover AI chatbot segment lets 

the user discuss the best options. 
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4. Dashboard

Fig. 4: Dashboard

Fig. 3: System architecture 

diagram

Fig. 2: Research summary

The dashboard includes:

• Electricity price 

prediction

• Weather forecast

• Outside and inside 

temperature

• Light level

• Information about saved 

money on energy

• Energy saving advice

• Local leaderboard

• AI chatbot
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Development of a smart dashboard and mobile app to monitor real-time

energy usage of the individual apartments.

a) Users earn points for reducing their energy consumption. Points can be

redeemed for rewards, such as discounts, vouchers, or small household

items.

b) A leaderboard displays users' performance compared to friends, similar

apartments and city-wide and national averages.

c) The app supports automated tracking, increasing data accuracy and

user convenience.

6. Result and Outlook

3. Discussion

• The design of the system is based on behavioural science and energy

efficiency research, showing that user engagement is critical for long-term

energy savings. Studies indicate that gamified interfaces can reduce

energy consumption by 4% to 42%, depending on user type, reward

mechanisms, and data feedback frequency [1]. By transforming energy

management into a reward-based challenge, users are more likely to

participate actively and consistently.

• Each point earned symbolizes not just saved energy but a step toward

sustainable behaviour change. This shows that motivators like rewards

can initiate engagement, which can later evolve into motivation,

especially when social features such as leaderboards and peer

comparisons are introduced [1].

• Energy consumption data from the European Union in 2022 reveals that

households consumed 26.9% of final energy use, making them a critical

sector to address [2].

• Moreover, as AI technology advances, user behaviour can be modelled to

offer personalized energy-saving recommendations, predict usage

patterns, and detect anomalies, all of which help in achieving deeper

reductions in consumption [3].
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4. Dashboard and mobile application

5. Point and reward system

Fig. 2: Working prototype of the app made with Home Assistant

The app is built on the Home Assistant 

platform as a smart dashboard for monitoring 

and managing energy usage in apartments 

(Fig. 1).

Users can:

•  Track real-time power consumption of 

individual devices.

•  Control devices remotely and set up 

automation routines.

•  Sort and group devices by room for easy 

navigation.

The app includes a points and reward 

system that encourage energy saving:

•  Users can earn Energy Points for 

reducing usage. They can be redeemed 

for discounts or small rewards.

•  The app notifies users with personalized 

tips, about saving energy.

•  With build-in leaderboard the scores can 

be compared with friends, similar 

apartments, or city averages.
Fig. 1: Dashboard UI/UX 

prototype

Fig. 3: Point and reward system possible

implementation

This project targets 

residents of apartment 

buildings, aiming to 

transform energy usage 

behavior through digital 

engagement.

If individual objectives are met, 

personal rewards such as discount 

coupons for stores are offered. 

Collective achievements can also 

benefit the community through 

shared gardens (with fruits and 

vegetables), support for local 

associations, or funding for water 

reservoirs. The discounts can be 

claimed by the user using the build-

in shop.

To encourage energy efficiency, a reward and 

point system has been introduced. Participants 

are compared to the general population, with 

the comparison adjusted according to key 

parameters
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